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least 70 N/mm^.-- 

— 5 . (New) The process according to claim 3 wherein said bake hardening potential is 
least 70 N/mm'.- 



REMARKS 

Favorable reconsideration of the above-identified patent application, as amended herein, 
is respectfully requested. Claims 1-3 are presently pending. Claims 1-3 were rejected. Of the 
claims. Claims 1 and 3 are independent. Claims 1 and 3 have been amended to more clearly 
recite the claimed invention. Specifically. Claims 1 and 3 have been amended to replace the 
phrases "dressed" with "temper roiled" and ' dressing"' with "temper rolling. " Tihe Iron and 
Steel Dictionary and Metals Handbook entries attached hereto as Exhibit A demonstrate that it 
is known in the art that "dressing" means "temper rolling", and that temper rolling is a 
process known in the art for suppressing and/or removing yield point elongation. Specifically, 
the Iron and Steel Dictionary illustrates that "to dress" means "temper rolling". The Metals 
Handbook at pp. 205-206 and 693 demonstrates that temper rolling is a process known in the 
art to be effective for suppressing and/or removing yield point elongation. 



The §112, Second Paragraph Rejection 

Claims 1-3 were rejected under 35 U.S.C. § 112. second paragraph, as bemg indefinite 

for failing to particularly point out and distinctly claim the subject matter of the invention. It is 

respectfully submitted that the rejection of Claims 1 and 3 for reciting the phrase "non-ageing 

steel" is improperly based on the claims as originally filed, and not on the claims as amended 

on September 29. 1999. This amendment resulted in, inter alia, removing the phrase "non- 
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ageing steel. " In view of this amendment, AppUcants deem this rejection to be moot. 

Applicants respectfully submit that the Examiner's rejection of Claim 1 for reciting the 
phrase "dressed strip" and of Claim 3 for reciting the phrase "cold rolled and dressed" is also 
improperly based on the claims as originally filed, and not on the claims as amended on 
September 29. 1999. This amendment removed both the phrases "dressed strip" and "cold 
rolled and dressed. " In view of this amendment. Applicants deem this rejection to be moot. 

The Examiner rejected Claims 1 and 3 under 35 U.S.C. § 112, second paragraph, as 
being indefinite for reciting the phrase "stove finished." The Examiner asserts that this term is 
not known lo one of ordinary skill in the art, nor distinctly defined in the instant specification. 
Applicants respectfully submit that such phrase is known to the ordinary artisan. As defined in 
an English-German Dictionary of Engineering and Technology (attached hereto as Exhibit B), 
"stove finish" is synonymous with "stove enamel" and "stove drying." One of ordinary skill 
in the art would thus understand that "stove finished" means "stove enamelling" or "stove 
drying" of the strip to utilize the hake-hardening potential. 

The Examiner further rejected Claims 1 and 3 under 35 U.S.C. § 112, second 
paragraph, as being indefinite for reciting the broad recitation "high bake-hardening potential" 
along with "more particularly of more than 70 N/mm^ " The phrase "more particularly of 
more than 70 N/mm^" has been removed from Claims 1 and 3 and incorporated into new 
Claims 4 and 5. In view of such amendments, Applicants deem the rejection under 35 U.S.C. 
§ 112, second paragraph, to be obviated and respectfully request withdrawal thereof. 

The §103 Refection 

Claims 1 - 3 were rejected under 35 U.S.C. §103(a) as being unpatentable over 
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Stevenson (U.S. Pateni No. 4,358,325, hereafter "Stevenson"). For a rejection to be sustained 
under 35 U.S.C. §l03(a). the differences between the features of the reference and the claimed 
invention must have been obvious to one skilled in the art at the time of the invention. 

The Examiner asserts that Stevenson teaches a process for making a steel strip with 
improved formability comprising hot or cold rolling, cooling to a temperature below room 
temperature and forming as presently claimed in Claim 1 . The Examiner further asserts that 
Stevenson teaches tiiat a steel strip can be retained at room temperature for approximately a 
week prior to forming as presently claimed in Claim 3. The Examiner acknowledges that 
Stevenson does not teach bake hardenability of a strip that has been processed according to the 
instant invention, but asserts that because Stevenson teaches substantially the same method as 
presently claimed, substantially the same resuhs, i.e. , bake hardening, would occur. 

It is respectfully submitted that one of ordinary skill m the art would not have been 
motivated by the teachings of Stevenson to arrive at the instant invention. Firstiy, unlike the 
presently claimed invention, Stevenson does not disclose a maximum value for the condition 
R^h-R^,. Additionally, Stevenson does not disclose or suggest stormg of a cold strip, which is 
cold rolled under usual conditions, at temperamres below room temperature. This is in direct 
contrast with the instant invention which discloses a method of cold rolling an ageing-sensitive 
steel strip under normal conditions, followed by storage at temperatures below room 
temperature. 

Furthermore, unlike the instant invention, Stevenson does not disclose or suggest the 

dependency between the temperature and time of storage and diie effect of these two parameters 

on ageing. In light of these substantial differences, Applicants respectfully submit that 

Stevenson does not teach substantially the same method as presently claimed and that one of 
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ordinary skill in the an would not have been motivated to modify the teachings of Stevenson to 
arrive at the instantly claimed invention. 

Claim 3 was rejected under 35 U.S.C. §103(a) as being unpatenUble over Nakaoka 
(U.S. Patent No. 4,050,959, hereafter "Nakaoka"). The Examiner states that Nakaoka teaches 
a method for producing a non-ageing steel sheet with high formabiUty at the fonnmg stage, and 
high hardness at the coat-baking stage. The Examiner asserts that because Nakaoka teaches 
substantially the same method as instantly claimed, as well as a bake hardenability within the 
presently claimed range, Nakoaka renders the instant invention obvious. 

Applicants respectfiilly submit thai the ordinary artisan would not have been motivated 
to modify the teachings of Nakoaka to arrive at the instant invention. Claim 3 is diiected to a 
process for the production of a buckling-resistant stove-fmished structural component from 
ageing-sensitive steel while preventing ageing of the steel. Nakaoka, on the other hand, 
teaches production of a non-ageing steel, and not the prevention of ageing of an ageing- 
sensitive steel. 

Additionally, unlike the presently claimed invention, Nakaoka does not disclose or 
suggest storage and temper rolling of an ageing-sensitive steel. In view of these differences. 
Applicants respectfully submit that one of ordinary skill in the art would not have been 
motivated to modify the teachings of Nakaoka to arrive at the instant invention. 

Applicants deem the rejection of claims under 35 U.S.C. § 103 to be obviated and 
respectfully request withdrawal thereof. 

Applicants hereby respectfully request a two (2) month extension of time for responding 
to the Office Action. Please deduct any fees resulting from this Amendment from deposit 
account number 16-2500 of the undersigned. 

6 



JUL 16 2001 23:00 FR PROSKPUER ROSE LLP 11212 969 2926 TO *5893*20496248*7 P. 08/18 

( 

In view of the foregoing amendments and remarks it is firmly believed that the subject 
claims are in condition for allowance, which action is earnestly solicited. 



Respectfully submitted, 
PROSKAUER ROSE LLP 




Miml 1. Desai 



July 16, 2001 Reg. No. 46,661 



PROSKAUER ROSE LLP 
1585 Broadway 
New York, N.Y. 10036 
Tel. No.: (212) 969-3000 

Enclosures: Appendix of Marked Up Version of Amended Claims 
Exhibit A 
Exhibit B 
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APPENDIX OF MARKED UP VERSION 
OF AMENDED CLAIMS 

"1 , (Twice Amended) A process for the production of a buckling-resistant stove-finished 
structural component from a cold strip which [consists ofj comprises ageing-sensitive steel with 
a high bake-hardening potential, [more particularly of more than 70 N/mm^] characterized in 
thai 

the cold strip is converted by [a dressing] temper rolling to a yield point 
elongation-free state in which the condition R^^-Ki < 2 N/mm^is met, 
the cold strip is then stored to storage temperature below room temperature for 
a storage period whose length is at most equal to the length of the period at 
whose end the value of critical ageing is reached which results in dependence on 
the particular storage -temperature : 

to storage the cold strip is cold worked to give a structural component, and 
the sirucniral component is [finally] stove-finished, 

-3. (Twice Amended) A process for the production of a buckling-resistant stove-finished 
structural component from a cold strip which [consists of] comprises ageing-sensitive steel with 
a high bake-hardening potential, [more particularly of more than 70 N/mm^,] 
characterised in that 

the cold strip is stored undressed for a storage period at room temperature, 
following the storage period the cold strip is converted by [dressing] temper 
rolling to a state in which the condition R^h - Rd < 2 N/mm^ is met, 
the [dressed] temper rolled cold strip is then cold worked to give a structural 
component, and 

the structural member is [finally] stove-finished. 
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Carbon and Low-Alloy Steel Sheet and Strip / 205 



i 6 Tensile requirements for hot-rolled and cold-rolled plain carbon steel sheet and 

— — — " Ttmlb scrcityihi 

VIdd ttrwigih, mlnlnuun | nUnlmWD 1 Elon<t)t|oii tp 50 mm 

MFW U Wa kri U tn.). mUUnuiB, % 

^ " — 

I quoUly hot-rolled sheet luid Jtrip In cut lengths or coUs (ASTM A S70Xa) 

205 30 34Q 49 23.0(b) 

! ! ' ; ! 230 33 360 52 23.0Cb) 

250 36 365 S3 22.0(b) 

275 40 3B0 55 21.0(b) 

310 45 415 60 19.0(b) 

W5 SO 450 65 I7.0tb) 

380 55 48o 70 15.0(b) 

I quoUiy cold-rallcd shtti In cut lengUu or colk (ASTM A 6]l)(o) 

^/ 170 25 2S» 42 26 

' 205 30 310 45 24 

230 33 330 4S 22 

, arid 2:1:" 275 40 360 52 20 

m-, . , 550(c) 80(c) 565 82 

I shee( for prcasure vesaels (ASTM A 414) 

l>^-: 170(d) 25(d) 310 45 26(e) 

ig; 205(d) 30(d) 345 50 24(c) 

230(d) 33(d) 380 55 22(c) 

""; 240(d) 35(d) 415 60 20(c) 

260(d) 38(d) 450 65 Ifi(c) 

290(d) 42(d) 485 70 l^e) 

310(d) 45(d) 515 75 16(e) 

nil DfwJuclj U»iint by tbc producer is limited lo (h« cad of ihn coil. Results <if sUch t«ata mUftt comply with the specified values, 
(fcsim cpmitlemiloM musi recoBnlzc that varinrign in Jliriwih Ie*«I? may wcur thrtughoui tn« iihic$icd pdrtioM oTiht coil. 
»Uy lfie*e |ev<li will not be less thiui So« of the mlnltnuin valuca specified, (b) At thickneaf (. of 2.5-4-9 mm (0-097-0 230m.). 
I ftill-hart product, ihe yield prsim spproachcs ihc icnaDc strength and because thcic is no halt tn the puc or «^ in the bjnm. 
i Doioi alwll be lokcn as the sItcm m 0.5* elongotidn, iindfif loftd. (d) YWd Btronsih delcroilncd by the 0.29b offad or O.S9t 
■) under load methods, (c) At thickness, /, of S.^.? mm (0.145-0,230 in.)- Sourtb: Rcf \ 

e^istant to aging, are preferable to Strain aging is related to the presence of 
Id and capped steels. For ingot cast- nitrogen in solid solution in the steel and is 
pwcver, rimmed and capped steels are affected by time and termperature, wiih 
ily superior in inherent surface qual- longer times and higher temperatures pro- 
i lower in cost, and are preferred over ducing greater aging. The sirain^aging rate 
■ :sceel as long as the occurrence of is also dependent on the amount of defor- 
hcr strains is not a problem. mation that has occurred and is increased 



when the deformati n occurs at higher tem- 
peratures or lower strain rates. Another 
important variable that affects strain aging 
is the amount of nitrogen in solution. Killed 
carbon steels have very litile susceptibility 
to strain aging because their nitrogen con- 
tent is essentially chemically combined with 
aluminum. Rimmed and capped steeKs. 
however* tend to strain age because they 
contain greater amounts of nitrogen in solid 
solution (typically 6 to 30 ppm). 

Control of Flatness 

Plain carbon steel sheet is ordinarily sold 
to two standards of flatness: 

• Commercial flatness, which is used where 
flatness is important but not critical 

• The stretcher-level standard of flatn«:ss, 
which is required when little or no form- 
ing is to be done and the product is 
required to be flat and free from waves or 
oil can, or when flatness is necessary to 
ensure smooth automatic feeding of form- 
ing equipment 

The permissible variations for the flatness 
of hot- and cold-rolled sheet have been 
established by the Technical Committee of 
the American Iron and Steel Institute and 
are given in the AlSl Steel Products Man- 
ual Commercial flatness can usually be 
produced by roller leveling or by temper 
rolling and roller leveling, but where very 
flat sheet is required, producers may have 
to resort to stretcher leveling, tension lev- 
y^ling* or other leveHng processes. 
Y I" temper rolling, the steel is cold re- 
Aduced, usually by <A to 2%, which is also 
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I^P'cBl mechanical properties of low-carbon steel sheet shown by The range 0* properties In steel furnished by three mills. Hot^rolled sheet (hick nes$ from 1 .519 
1^416 ,Tlm (0.0598 to 0.1345 in., or 16 to 10 gage); cold-rolled sheet thickness from 0.759 to 1.519 mm (0.02^ to 0-0598 in., or 22 to 16 gage). All cold^ro led grades 
!^Per pass. A|| Rfades were rolled from rTmmcd steel wept the One labeled special killed. Sec Tabic 5 for the mechanical propertfes of structural (physicaU 
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Fig. 2 Scatter in Olsen ductilities of hot-rolled low-carbor» steel sheet 

effective for removing yield point elonga-/ steel back and forth. The rolls are adjusted 
A tion and preventing stretcher strains. A so that the greatest deformation occurs at 
' In roller leveling, a staggered scries of the entrance end of the rolls and leas flexing 
small-diameter rolls alternately flexes the occurs at the exit end. Stretcher strains can 
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also be eliminated by roller leveling, ; 
as the deformation is great enough 
move yield point elongation. Dcad-sb 
ncaled sheet cannot be made suitab 
production of exp sed parts by roller 
ing because the rolls kink the sheet s- 
ly, producing Icveler breaks. The defp 
areas or kinks will not deform further; 
stretching and will appear as braised, 
after forming. 

Stretcher Leveling. Leveling by strc 
cut lengths of the temper-rolled 
lengthwise between jaws (stretcher' 
ing) is a more positive means of prod' 
flatness. Elongation (stretching) r 
stretcher leveling may vary from aboi 
3%, which exceeds the elastic limii . 
steel and therefore results in some p 
nent elongation. The sheet must be 
killed or a capped steel having r 
form properties so that it will spring^ 
uniformly across its full width and re 
flat. It may be necessary to use killed 
having nearly uniform properties so 
after stretching, strain markings do n 
velop. 

Tension Leveling. Another flattcnin- 
cess that is used for steel sheet is 
leveling, which combines the effec 
stretcher and roller leveling. The sh 
pulled to a stress.nearJts_yielipoinl wf, 
is simultaneously flexed over small = 
the combined tension and bending i 
yielding at the flex points. 

Modified Low-Carbon 
Steel Sheet and Strip 

In addition to the low-carbon sieel. 
and strip products already discussed ir 
article, there are numerous additional 
ucts available that are designed to 
specific customer requirements, 
products are often made with low-c 
steels having chemical compositions r 
ly modified from those discussed car* 

To be considered a plain low- 
grade, a steel should contain no more) 
0.25% C, 1.65% Mn, 0.60% and 0 
Cu, but ii may also contain small am* 
of other elements, such as nitrogen, 
phorus, and boron, that are effecii 
imparting special characteristics when 
ent singly or in combination. The mod 
low-carbon steel grades discussed ^ 
are designed to provide sheet andj 
products having increased strength, 
ability, and/or corrosion resistance. 

Carbon-Manganese Steels. Manganes 
solid-solution strengthening element i 
rite and is also effective in increasing ^ 
enabilily. Manganese in amounts " 
from 1.0 to 1.5% is added to low-^ 
steel (0.15 to 0,15% C) lo provide cnh 
strength (yield strength of about 275 
or 40 ksi) with good ductility in hot-,, 
and cold-rolled sheet and sinp 
nents fabricated from these higher-m^ 
nesc steels can be heat treated by qu^nc 
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nple of sirelcher-strain marks (LOders bands) on a cpld-formed sleet part 



'd may be isomorphous with it can 
.With aging, the low- temperature 

"II gradually be replaced by Fe^C 
he phase changes during aging of 

gen and iron-carbide quench aged 

:discusiicd in the literature (Ref 




Embrittiement 

ng occurs in low-carbon steels 
{Tfcrtain amounts and then aged, 
'uces an increase in strength and 
'ul a loss in ductility (Ref 25-27, 
degree of deformation, or cold 
portant. Generally, about a 15% 
thickness provides the maxi- 
The resulting brittleness varies 
temperature and time. Aging 
jfiperatiire is very slow, requiring 
l^ths to obtain maximum embrii- 
;S the aging temperature is in- 
5 time for maximum embrittle- 
^s. Certain coating treatments, 
^ip galvanizing, can pr duce a 
of embrittltmcnt in areas that 
forked the critical am uni; this 
pritiic fractures. To prevent this 



problem, the part can be annealed before 
galvanizing. Alternatively, the use of sheet 
steels containing elements that tie up nitro- 
gen, for example, aluminum, titanium, zir- 
conium, vanadium, or boron, will prevent 
sirain-agc embrittiement. 

Strain aging may also lead to stretcher- 
strain marks (Ltlders bands) on cold- 
formed low-carbon sheet steel compo- 
nents. These marks are cosmetic defects, 
rather than cracks, but their presence on 
formed parts is unacceptable (Fig. 9). Dur- 
ing tensile loading, sheet steel that is sus- 
ceptible 10 this defect will exhibit nonuni- 
form yielding followed by uniform 
elongation. The elongation at ma;cimum 
load and the total elongalionarejsduC*^ 
/j^rr ^^^inp p^'^ ^"^TI^^'I'^Y-^^ ^ nonalu- 
/rninum-kifled sheet st^Ta small amount 
/of deformation, typically \% reduction, 
.will suppress the yield point for several 
\m nths. This process is referred t as 

/ ^roll er levelling or tempe r '■'^"i'^^p; 

StiTs process is more efrectTve in eliminat- 
ing the sharp yield point and preventmg 
Strain aging than stretching the steel 
through the LQders strain, which requires 
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ab ut 4 to 6% reduction. However, if the 
material is not formed within the safe 
period, discontinuous yielding will eventu- 
ally return and impair formability. 

Results of ne study illustrate the mflu- 
ence of strain aging on mechanical proper- 
ties (Ref 32). Three steels made by different 
processes were evaluated: Steel A, silicon 
and aluminum deoxidized steel; Stee B. 
capped open hearth steel; and Steel L. 
capped Bessemer steel. Steel C had the 
highest nitrogen content. Steels B and C. 
bad low aluminum contents, while sied A 
had sufficient aluminum to tie up the nitro- 
gen Strips of each were normalized and 
loaded in tension to a pennancni stram ol 
10%. The strips were held at 25, 230, 480, 
and 6S0 '•C (75, 450, 900. and I20O T) lor 
various lengths of time (^25 000 
230 "C or75and450*F::£l0hat480 Cor 
900 T; and 2 h at 650 X, or 1200 T). 
Hardness, tensile properties, and impact 
properties (half-width Charpy V-noLch 
specimens) were determined at different 

„flcinejimes. . 

"Figure 10 shows the impact test results lor 
steels A, B, and C strained 10% in tension and 
aged at room temperature up to 25 000 h. 1 he 
impact curves are shifted with aging at room 
temperature for ail three steels; steel A exhib- 
its the best aged toughness, and steel C the 
poorest. Figure 11 shows the increase in 
hardness for steels A. B, and C aged for times 
u^o 25 000 h at 25 °C (75 °F) and 230 {45U 
°F). Room-temperature aging produced a 
gradual increase in hardness with time. I he 
maximum hardness was about the same and 
was reached quickest by steel C and slowest 
by steel A. The hardness increase with aging 
at 230 (450 "F) was constant for steel A and 
slowly decreased with aging for steels B and 
C. 

In low-carbon steels, strain aging is 
caused chiefly by the presence of interstitial 
solutes (carbon and nitrogen), although hy- 
drogen is known to produce a lesser effect 
at low temperatures. These interstitial sol- 
utes have high dif!\ision coefficients in iron 
and high interacUon energies with disloca- 
tions. The change in mechanical properties 
of low-carbon rimming steels with different 
carbon and nitrogen contents that were pre^ 
strained 4% and aged various times at 60 C 
(140 ""F) has been demonstrated (Fig. 17) 
(Ref 34). This work cleariy demonstrates 
the detrimental influence of higher carbon 
and nitrogen contents on strain agine The 
solubilities of carbon and nitrogen in iron 
Are quite different. Nitrogen solubility is 
/high in Che temperature range where rapid 
'precipitation occurs; the solubility of car- 
bon, in equilibrium with cementitc, is very 
ilow. Therefore, strain aging that ^^J^^ ["i 
carbon at temperatui^es below 100 C U 1 0 
'F) is insignificant. However, above 100 C 
(210 "F) 6 carbide can redissolve and pro- 
duce substantial strain aging (Rer 35). Str^un 
aging attributable to nitrogen is caused by 
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